esp@cenet document view 



Page 1 of 2 



FREE-CUTTING STAINLESS STEEL 



Publication number: JP2003221654 
Publication date: 2003-08-08 

inventor: SHIMIZU TETSUYA; iSHIKAWA KOICHI; NODA 

TOSHIHARU 
Applicant: DAI DO STEEL CO LTD 

Classification: 

- international: C22C38/00; C22C38/60; C22C38/00; C22C38/60; 

(IPC 1-7): C22C38/00; C22C38/60 

- european: 

Application number: JP20020024513 20020131 
Priority number(s): JP2002002451 3 20020131 



Report a data error here 



Abstract of JP2003221654 

PROBLEM TO BE SOLVED: To provide a 
free-cutting stainless steel with tlie 
machinability and tlie outgassing resistance 
considerably improved while maintaining the 
same level of the corrosion resistance, the hot- 
workability and the cold-workability as those of 
conventional stainless steel. 
SOLUTION: The stainless steel contains Fe as 
its main component either without Ni content 
or with the Ni content of 2.0 mass% or less if 
Ni is contained, while containing Cr of 7-35 
mass% and C of 0.01-0.4 mass%. If the mass 
content of Ti is expressed as WTi (mass%) 
and the mass content of Zr as WZr (mass%), 
at lest one of Ti and Zr is contained so as to 
satisfy the formula: 0.03 mass% <=WTi+0.52 
WZr<=3.5 mass%. Furthermore, at least one 
of S of 0.01 -1 mass% and Se of 0.01-0.8 
mass% is contained therein. 
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CrSr 7~35«i%, CSrO. 0 1~0. 4««% 

Ti(?)«ft-&*$S:WTi . ZrW**-^* 

*$:WZr tLT, WTi+0. 5 2WZ r 

*^0. 0 3-3. 5'SM.%b^j:hXdlzTitZrk<n 

S/::, 0. 0 l-lK*%cOSt 0. 0 1-0. 8«» 
%c7) S e h ffy^i^-^j: <th\ ^-ftLii^^:^^ t , 
T i &t//X(iZ r ^^E7t«fiSt^£0±^:W-fc t , 
M7C«f£^^i:W^-&l«^i: tt. CSr^ti^^Stt. S, S 
e mr e < t V^^iX*>^-^W-ri.«ffltt#^ 

t^^W-SSff^* § ixT ^ D . 5 A> , 
Ti, Zr, C, SJtl/SeCO#mo l#*-*2:MTi, 
MZr, MC. MSayiWSe (mfi : ^-n-ftlmo 1 %) i: 
L- 

a=MC/ (MTi + MZr) : 

/3s (MS+MSe) / (MTi+MZr) t UT, 

0. 05gaS0. 8 : 

0. 27S/3^0. 8 

a-0. 45S/3Sa + 0. 65; 

ttchXdliZ^ Ti. Zr, C, S S e tfO*-^^'* 

im-$m2] 0. 05£a^0. 55 : 
0. 27g/3S0. 55; 
a-0. 15g/3g(l/3)Xa + 0.4: 
t=^I.J;d{C. Ti, Zr. C. S&t/S e 

in^ms] ago. 8 : 

0. 5 5^/350. 8 : 

a-O. 1 5g/SSa + 0. 6 5: 

t^^i^tC, Ti, Zr. S&t/SeC'^^-^^r* 

[il*JB4] S i : 2M%OT. Mn : 2««%ti 
T, P : 0. 0 5«ft%JaT, Cu : 2«S%JaT. 
Co : 2^4%OT, O : 0. 0 3®a%Ui.T, N : 
0. 0 5«ft%WT^:§#^Si**«l=5^v^t3^0V^i'i^ 

[11^315] 0. l-4«ft%C0Mot, 0. 1-3 

^ (, > L 4 cov ^-f n*> 1 ^Clf ea^O'RHi]^!. "ryu^m. 

iimme] o. 005-0. i«a%coTefc, 

0. 01-0. 2«»%C0Bit, 0. 01—0. 3W 

4%« p b jMif ii & 1 axfi 2 ati±2: 
m. 

im^mi] Ca, Mg, B. REM (;t?t'UREM 



0. 000 5-0. 0 i«a%#*-t&n*JMi'Srv^u 

6 (Di^rtli)- 1 «tclB®«0'yiHiJ>!. ^ >- b X« . 
[n*«8] Nb, V, Ta, H f A>fi>S{fixl.-a 
ULhSrO. 0 1-0. 5®»%#*-ri.i«*«l=5:V^L 
7«v^-rit3!)^i«tclB«i«eig<J;^-ryu>?.«. 

2 5mm. ff$ 3mm<01I:trf*J^«2:*t. *>0^fflSr 
###4 0 0<50X^ U-'^-A--$rfflV^Tm®L7tt<0 
•&fflSt. lgSSB£*^'"/:J'-i:t-r«. ^1 0mm, <i 

5mm. JS^O. lmmcO$iEJg99. 9%l^Jl±c7)m 
0. 5cc.cr,Uy]<t^,mtimkiitt{,^Zfym 
W2 5 0 c cCO^tl+iC^^AL., SS[*]iO?aJK*^'8 5°C 

tKi:hi:o^zms>LX2os^m&^nLfzik. Witmm^ 
ifi*« 1 0 1 mtimmn^it-^^m' ( t i , z 

r)4 (S. Se) 2 C2 C7)jt^a:tlffl«5:*t-Si.c0 
t L- Ti , Zr, C, Sat/SeCO#mo 1 -^W*^ 
MTi. MZr. MC. MSRV^MSe (^(2 : -^tl^'tlmo 1 
%) tL. 0. 5 (MS+MSe) fcO. 25 (MTi + MZ 
r) C0#ffl<09*>. g[fic7)/lN$V^tiO?rQi:UT. MC- 
Q (^{imo 1%) S:«»%CmaL^>:t.<^ttT*$ 
tLS^fJ^S»A*. 0. l«a%OTi&ixTV^Si*^ 

^ 1 ^i^L 9<ov^-rix*» 1 mizim<rmmx^yi^x 

tt-^-ft^itt^fficOffiW**^' 0 . 1-20 XX'hm^'^ 1 

> L 1 0 cou-rn*> 1 fltciatK^o'KHij'ttxft^. 

ni^^t^mmco'f-mnm^ o . i - 3 o // m t'#) § it « 
« 1 L 1 1 coc^^n*' 1 m^zimcrmmxM:m. 

[000 1] 

•r s t co-t'$> 0 . mzmimzmtifz ^x^^h^tt 
<{i-^)i'7-y^-( hikcrmmx7-y\^xmizmt?>i> 

[0002] 

[0003] mmm<r>mm.\^±jmb lxm. s . 

Pb. Se. Bi. Te. Ca^jiHtm^iXXUh, CI 

o 9 *> . p b {± . mi^%m.i.zm- s w««-C'« 
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(J, ±{CMnS^MnTe^t'c7):frqE!f!j?r^Bg;$-ti:, if 

mi}mffnmntLxji^<m^^^tix^^h. mz, -^mm 

x\ mti'mmn^Timco^^M.iim'^^timmzh 
f). tfz. ztihcr)jm^mmx'ii^j:<m^mnixm 

\,^:^z.tij'ifhtiX\'^i. 
[0004] 

if^A^'J) ■?> . >! (7) J; ^ 3 >- ^ S . ?&f^4^.®-C'ffi 
V'T'fX^'b'5-f7' (HDD) ^fc'<;OtSBggP>aCfcl.^T 

[0 0 0 5] ^CTifzth. Mn^^ii:mLmm^C0 

tix^^h mjni. nm^ 1 0-4629 2^{cimhh 

6- 1 665 3-ti>fS) . L*»t, l^t-ftft 

[00 0 6] ^it- s^<mim&.n^ytmii, mnm<r> 
[0007] ^w^<nmmi. a:tttt t ttc, ^rasn 

Xtt&l^^^HJnXtt ^ X X y X ffl i: ilfeco ^ I ^ 
[0008] 



[iEli$:»^-rS:^c*^c^^Sau^f^ffl • ^*^] XIBiOa 

X\^Xh^<r>^^^if1. oaft%WTT*> 0 , CrS: 
7~3 5^ft%. CSrO. 01~0. 4^»%i7)®H 
tCT-eil-ftl-^^L, T i C0««^W*?:WT i <«* 
%) , Zr««M-i-fl-^S:WZr («*%) fcfC, W 
Ti+0. 5 2WZr*^0. 0 3~3. 5®JL%i:^l. 

7t, 0. 0 l~l«i%<?)Si:0. 0 1~0. 8M4% 
COS e t«/>^< 1 1 V^-fiX*»^^*t. T i St^/X 

C0^-^^» fc LT . C ^'£>^Ik t , S , S e m-T e cO 

T. ( T i . Z r ) .^-(k-^ft^ t 0 ) fflASfi®4'tC^ 
StJ^Ea$h.T^D, ^-^tC, Ti , Zr, C, S&t>'S 
eW#mo 1 MTi , MZr, MC, MSS.t/MSe 

(mti: -eiX^'irmo 1%) iL, 
a=MC/ (MTi+MZr) ; 
^= (MS+MSe) / (MTi + MZr) t fC. 
«S0. 8 : 

0. 2 7S/3gO. 8 : Ry". 
a-0. 4 5gy3ga + 0. 6 5 ; 

ktilh^O^Z, Ti. Zr, Sat/^SeCO#-^*^ 

[00 09] Xxypx«iOffl^ct5lc±KcoJ:d^ (T 

1 , z r ) ^-fk^itlrfflA^ij-fim^ni. ^ 1 1= J; O , X 
r y xaicoafiiltt ^ ^ -li: & t *>f # I. . * , 
.1 iO-fk-^tJ^OffMtc: J: OMnSS) (Mn. Cr) 
s^cT). H:fttt^raSnxttiOffiT?:ffl^^^vHl:^!t^ 

ttt4^aAe, ^HJuxtt, &t^?^rajBXttt;^ift^ 

[ 0 0 1 0 ] ^ J'c, *%HJ3c7)^t^-C'J)S ( T i , Z r ) 
Jn§n&S*« (T i , Z r ) ^^k^^^tOffifiScTtS^OtAk 

ok uT^*§n.&/2*^. -e^o^ii. mM^mn ( f e 

ISV h U -y :7Xffl ) rt,{c^tJc6tjt#it^4 SiO«:*«^ 

-r&^ki^^i.. jiia (Ti . zr)^^t 

^o-caai$ix^v:rim^^^- mm^yy:?-tLxm 

WSOJiO. 0 3 5«S%OTk=5:o-CV^^^kA^'M^U 
^yv:^m\i. ±%^^zmmLtzt^ . m,^1xhsigL 

^nm^mm.x'hhtzifiwm^zm.n^y9 5 i&^ttc< 
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[00121 :i<r>Xotc^^^n<rmmx-fyvxm 

■thcrnzm-t^. itm.mz\,±. \iXTcn^^^£mmzmm 

^mX'hh (tzfzL. ZKh^zm^^ix^i:,(nX'\it£ 

to . 

■-tffifiL. ^m^-iJi-y. i^A-yh^j:t\ ±ii<mti^^ 

[00 13] mmm±^^^m>!^^f~:ibui. -g-^w 
ncmmmmmmizt3\.^xmm^ti^ ( t i , z r > ^ 

^coms^nmcr>m^mmi,zxmii:m't) cr>w-^ 
mamm. o. i-3 0xxmgjsi:'S)^co*u<, t 

fz - -e 1-20 %g«T'*) & 

[ 0 0 1 4 ] ^ ^c, ±15 ( T i . Z r ) i^^b^ti. ffl 
^i^(Ti. Zr)4 (S. Se.Te)2C2 t=T« 

ifc. Se. at^Te^COV^Tt>. 

Ttt^-r^iT't.^ir><. ±imm.^x'm^ixut-^^<?^m 

mz i 0 -^^«f4i7)M-^i)tt ^ J; 0 ^i!f ^ CO t ^ I. ^ t 

[00 15] ^fc, ffl4'OM4 Q2 C-^Jkit-^^ (Ul 
T. *Hm^T-Ji^l^?fc LT rr I C S J tcomm^m 
(r^sii^*<S,S) tfoiai^ti. Xi^iHi^ imili, -f-f 7 
^^h^-rJ'ffi) ^-?^«8rD-:r'fei/js^«f (EPIW 



A) mizj: n'ifoZtt>^X'th. M4 Q2 C2 

-^mizx ^m^y^y r ^ MZ. nrnt^it-^mcot- 

- 9 IfWct h f}^i}Hz X 0 mmx tfz. W^^^z 

*3tt&iSit-&!fe«j^js««((i, m^commmmznix 

EPIVlA{Cj;|,H^W^ffl\ Ti, Zr. Set) 

[0016] WT. *^B«tcJ3tt^ffi^K«a*l;oi,^ 
( 1 ) N i : 2«ft%OT 

± S ^ ^ CO (Zl^T'J) -I t ^> itJSt JE5 1; T PT' 
^i&T^-ithm\ 3Xh£7)J:#^fg<^t*>/b2« 

[0017] (2)Cr: 7 — 3 5W«% 

cr«i, mi£mmu^h±x''^mco7mx'ho. 79 

m-thbbhiz. ISttcOffiT^tS < /cy) 3 5 S:± 
[0018] {3)C:0. 01-0. 4«ft% 

c {± , mmi^^■i\L■^mz&i%t ^^h-m^sTtrnx-h 
^o^fl-fi*^'o. 0 iHi:%*)iT'«i, mm^H- 

'ft:-&ftcojg^*q^+^t^oT+^=5r^HiJ14tt-^S5m*^' 
»SL^<^S. ffi:^, 0. 4%^ei^t»WiJ'tt[^± 

^znh^%^xt£\^^si^(r)mm.\mtf>^mz^m-h(r> 

9^c0ffic7)fl|jK7C«O*CtDl:, (J«);i{ffiiBL^^ (Ti , 
Zr)4 (S. Se. Te)2C2 CO^C^SIiffl^^^ 

(Ti.Zr>4 (S, Se.Te)2C2 <0-fb^it& 
Jt5:±il{C±ll]-&iS^JcO^^*^^aP$^ll,t, i0««co 

1i#-^b-^iBjffl*>' (Ti. Zr)4 (S. Se)2C2 
C0ib^fifim^*-t-g.tc7)t L, Ti, Zr, C, S 
JiySeW#mo l-^W^5rMTi, MZr, MC, MSSt/ 
MSe (#(a : -eiX-f^Vmo 1 %) 0. 5 (MS+ 

MSe) to. 2 5 (MTi+MZr) C0#fflC0d*>, SijficO 
'h$V^t,C7)$:Qi: LT, MC-Q (mfimo 1 %) 5r« 

m%\,z'm.\^tz\.<nh\^x^^fih<^m^%&t,K o. 
m:w^^<^hw^^zii\^xi. nmt 

[0019] ( 4 ) T i £7)-^W2$rWTi , Z r 

O-g-WfiS: WZr(lffi%) t LT . IVTi + 0 . 5 2WZr*< 
0. 0 3-3. 5®fi%: Ti tZrfcJi, *f6H^iO^ 
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fzt iTi. z r ) ^■it-^^mfS.i-^cr>iZ'2^m(^mm. 

TtmX'h^ . ±iaWTi + 0 . 5 2 WZrt>< 0.03 «M% 
*«T-«i (T i . Z r ) ^'(l:-g-?43C7)jfMS*^'^yE^h=5: 

0. +^y'j:mwm\i]m^i)<Mjm^j:<^j:i, mil, w 

Ti + 0 . 5 2 WZr*»fc ^^^-^ t . j£tCliSHiJtt*ifS 
T-rSCttC^I,. -ecO^Ci^, WTi + 0. 5 2WZr{i 
3 . 5 H«%WT{cjrp;i . T i at^Z r S: 

SV^timo lS!t) {CfGt-C^^I>. Z r T i COM^ M 
<7)tmmi : 0. 5 2T'$>S*^^>, JI^S^7)/^$V^^^ 

|..WTi + 0. 5 2WZr{iZ rtTiCO-^ftS^a^S 

[00 2 0] (5)0. 0 1'-l®fi%iOS, 0. 0 1 
— 0. 8VR%COSet(Doh'J^-^j:<th^^-rM^: 

mcohhit^ (mm, ffl^i*: (t i . z r ) 

4 (S, Se) 2 CsT-^Sai. (Ti . Zr)^-ft^ 

ZX\ Sliimm%, Se(iO. 8«ii%2r±|5gfit L 
XnM-ti>m<B:\'K tfz, S. S-Z/SeJiV^-Tixt,® 

«|JttSr[ft]±$-ti-|.CTi.{i'±^co (T i . Z r ) ^^iC-^it^a 

^CW^« 02mJ.a±CI5^-tl.<?)*«M* 

[0021] (6)Ti.Zr,C, SRX/SeCO^m 
o 1 -&fl-*S:MTi, MZr, MC, MSRt/USe (#{5 : 
^l-filmo 1 %) fcL. 
«sMC/ (MTi + MZr) ; 
0= (MS+MSe) / (MTi+MZr) tLX, 
ago. 8 ; 

0. 27^/3^0. 8 : 25.1/^, 

a-0. 45g/3ga + 0. 65 (Si : (I) 

m) : 

a ( = MC/ (MTi + MZr) ) *>'0 . 8^a^l>i;, M 
5*}l{c=5:l.i:. Kffltt[*I±tc$!j*c7)j>.|, (Ti. Z 

r ) j^fb^!t4)*^+^>(c}Bf£$^i'5r< =5: 0 - mmizmnm 

[0022] fl!j:*r, 0 {= (MS+MSe) / (MTi+MZ 



r) ) ij^O. Simt^b, {T i . Z r ) Tkit-^tim 
mz-^ L ^ V ^jif S . S e A>'^ L , SJiraJ nl14 1 

(■f-^:;b*>, MS/ (MS + MSe) *^0 . 8U±) {Cffiffl 

mr^h^x^i:^^-tm'Fiii.izmmm'hi> 
si}<±mix'h-oX0ti<o. 8i:mx.ht, f 

e h ij .y ^ Xffi^'tCllJg-r •& Sfig^A^iSflt ^ 0 , 

mr^hj^-xmrnT-t^ztiz-^^xii^h. mir, Pti^ 

0 . 2 75f^jST'{i, ( T i , Z r ) ^-fk'&^^I^J+^W-ClJB 
[00 23] $^>tC. y3cOil«^a-0. 4 5£7)<lJ;0t, 

/h?<:Sr.s.t. c^^m-b^s + s&\,znLxii^nmz± 
t<^j:^t^\ mm\^±.\,z'^^-Ltc\^mm<7^^mi^ 

y3*>'a+0. 6 5j;')^^#<'5rSi:. C-^Wl;*iS 
+ S e lc*t LTffl*tWH^|N$ < =5r 0 -t r , ^raSDXtt t 

{■t^hh, MS/ (MS+MSe) t^O. 8a±) t^ffiffl 

[00 24 ] ^fc. 01^7) ( 1 ) cOffl^^JigcO^*., t# 

i,zmr^h4^'\tcoisi.m^mMLf.z\^m'^ii, m\^j:s 

J:dtct--l.o S^i^mzli. 

0. 05gagO. 5 5 ; 

0. 27g/3gO. 55: 

a-0. 15</3<(l/3)x« + 0. 4: 

t^l.J;3t, Ti , Zr, C. Sat/Secr)#-^W* 

Sr^a6SC:t*<a^Li\ laitfo ( i i ) (c^k 

1 0 0 2 5 ] flij^r, aH'Jttwa{»5r<t '9««L/::v%^^ 

ago. 8 : 

0. 55S/3g0. 8; Rlf, 

a-0. 1 5<0<a + O. 65 ; 

fc=6rl>J;3C, Ti. Zr, C. S&lXS e cO:g-#^-^ 

*<^i6^.nT>It*^^LV\ CixJi, laiO ( I I 

1 ) iz^ni-mmX'h^. 

[ 0 0 2 6 ] WT, ^mncrmm^y-yuxmizm 

( 7 ) S i : 2«S%mT 

sni.mmmbLx^^^-^hzt/}<x'^h. l*> 



:(6) 003-221654 (P2003-22 1 654A) 



[0027] (8)iVIn: 2«g%OT 

h<Dx\ 2. o«fi%&±i58t-ri., fflr 

[00283 (9)P:0. 0 5«fi%OT 

»^i.«*^A<. 0. o5'afi%m=is^-ri>£7)*^'A 

[00293 (lO)Cu: 2MS%WT 
C utiHAttt < Hji7c14KWtt'4'T'<7)m:fttt5-ie]±3 

i:, 3Si^SDI14**ffiWS?ta^, -t-^T^-frSJ^fi 2« 

ffi-r s 1 mm%aT t -r ^ . 

[00303 (ll)Co: 2Sfi%UT 

Xho±#^ta<^i:*^'b, 2Mfl%WTcO©HTiS£ 
I.*&{i0. 3Sg%J.:lTtc«i;c.S«0*»J:'?M^Lt\ 

[00313 (12)0:0. 0 3n&%aT 

mm. S: [6l± $ -tf SOtWS&'Sr-f k^ft£^«^7tST'S> «. 

T i r mm(oi^±izimmmx'^j:^^m 

0. 0 3Mft%S:±RBfc^l.. Mitn^^hfciOSRfc^l^ 

T'*>s**, aiL<{io. 0 i«a%mTi:-rs<7)j&>'ft 

[00323 (13)0. 0 5nm.%vxT<^n 
mimmnH-\t-^(r)-mmmmx'hhT \ r 
h^-^ L . w3mcn\^±.^z^±m^mx't^:^mim^mfSL 

-thZtt-h. ^^h^<^^^tlX\^t£^^Zttm^L 

^wmzn^^xMo. 0 5nB%^i.mt^hi)K 

L<«iO. 03®S%JMT. ^izmtL<l,tO. 01® 



[00333 (14)0. l~4Wfi%i7)Moi:, 0. 
l~3SS%(7)W(Od*,ij'^^<i:i,(,^-rflA>; Mo. W 

l>Mo:0. 1%. W:0. 1%^ ^tl^ixTmt-t 

il-T-y^^ h-^-^X'ryuxmizi5\i^Xii. Msj^iri^ 
miz&r^^. tt:axY-(0±W^m<t:ib. ±RB^M 

0 : 4«i%. W: 3®fi%t-r.S.. 

[0034] (15) Te. Bi, P b<7)V^-fil*»ia 
ttMimtlLtiTe : 0. 0 0 5-0. 1 Ma%. B 

1 : 0. 0 1-0. 2«a%. Pb : 0. 01-0. 3 
Mft%:Te. Bi. Phmmmi^ ^lZ[^±^-^h 

ztmm^j:fzi^. i^mzmtxmaixhBi^K ^cti 

(^CO^^:hmmttc^Te : 0. 0 0 5«M%. Bi : 
0. 0 1«4%. Pb : 0. 0 l«a%^T[5St-tSo 

e : 0. B i : 0. 2Wa%- Pb : 0. 3 

[00 3 53 tfz. XT-yi-xmt Lx^^mcmm^ 

±Mmim^-ti,Wr^. Ca. Mg. B. REM (fcJf 
LREM{i7C»J^)W»^tCT3ASli: LT^J-S^flS^ 

mjtmcr) 1 2®mi) i mixt^-^ 

mzXO. 0005-0. 0 l«4%^*$-li-S^i:7&J 

oo5mm%a±x'$3it^, xommz^m^ii?,, 
-u. miizmM^-^^b, m^iimmL. mz&smm 

nm^i&T^ hZti}-h ^It-^WficO JiK ^ 0 . 0 1 « 

^wa^lCiSV^T. Sc. Y. La. Ce. Pr, N 
d. Sm. Eu. Gd. Tb. Dy. Ho. Er. T 
m. Yb&r/Lu*>t,a{fnSiaX{i2SJjUiSrffiffl 
■r 5 ^ t *<^r«&-Cife 5 . m{z±Mmk<r>X o aiP^r^^ 
ttftS±W«^*><i>. mi±m. !^CLaJ>SV^{±Ce 

f,zx^mmz^m-hm&<r>m.m^^±mm 

tfTh^u^Srt') *^^W§^^1:v^Tt,IIL3:;i=5rv^. ^ 

[0036 3 ?^>tC. Nb, V, Ta. &l>'Hf*>^>S 
tftl&lSX(i2Sia±^0. 0 1-0. 5WS%^^ 
?-ti:^^i:t.T-^&. Nb. V. Ta. &t/Hf{i^g 

5!&IR*^'$>l.fca^. ^ctl^'ixO. 5'Sfi%^T'«oefflt'^ 
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[0037] 

^. 10 5 0-110 ox:iztmL. mimMizi m 



g2 0mmc7)^mc:JnxUc. ^iXhf]M^^(>lZ8 0 

mn^zmtfc. 

[0038] 
[«1] 



"fo I' 



e\o.a\B. 



» MS « 



[0039] *?%BJ«C0±^:n-ft!l^{i ( T i . Z r ) ^ 
(S, Se ) 2 C2 T'ft-^y-c*^. (Ti.Zr)S.S. 
If (T i , Z r ) S3 ^C0:n-ttfei;-gBi2^<i.fLfC. * 

Mn^:^a;i:)<i5;v^No. 2, 13, 15Kct'U±, 
(Mn, Cr) S*>{i:<)^T'{i$>-g.A5:tSa6<=,ix?t:. ^rfc. 

2:xh^^f-;Ur:x^r.>>A:^0 7-< h'i: 1 0%eOT-b 

?>zi:izj:<r). ^m-7hv-y^xm^nm-r^. 
X, mmm(r>^mmi:^j^-thzt^zj:y). m'i>iz't^ 
^tix\.^t:T^mcn>it-^i:tiiiiiLxnmk. Zti^X^ 
mvfT^yy^h^-^mizx^mt, ^(Timtnray 

fj-oXa^, ^(r,-<X7t-? y\L'yyi)^h. XWi^mizX 

m.m^tifzit^mzni:B-ti,m^coit-^mm^^ tix 
[0040] ±iac7)#^®^p°„(co^ , WTon^^^To 
1 . mmux^mm msMT.'iicommii, mmmmn 



J: ^T!!ilgt=5:S'Jii*<»« LTV^I, ^ i: &^ii-?-'ix^LT 

[004 1 ] 2 . s-^iittfpffi : ■mm<Dmm\i, m\m 

^. flM'JIflrWi-^--^ •yh5rfflV%T. ^a2 0 0m/ 
mi n, -[H]«a•5«^3]Oa^^laO. 0 5mm,— 
SOc^jllOftO. 0 1 5mmT\ lfc*tT4 O^HtSBU 

mmm<r>^m.¥kmmzx'<i'itz. ^: 

^C. XA(i, T i A 1 N^n-T--f >-^L?ti'h@6mm 
WN-fXiSJFiJ;l^^ffll,\ 1 5mm, iliOO. 0 

7mm/r e w <r>^^{ZXM^mUzXhm^^'{i\^t£ 

ifh. 8-9 0m/m i vx<r)mmmsmm:T^ifm-ts: 

<^&tT-i7)Xft^^i?r**^, 1000 
mmOXft»^i:=Sr-5.iS^c03IS^ VL 1 0 0 0 t LT 

[0042] 3 . mAtti¥fi : aAtt«Oi?fiSgt®^«, J 
I S : Z 2 3 7 1 \.Z^%^iXfzmivmmm.\,Zi, Off-? 
^C, LT<i, ^SEfSlOmm, iS$5 0mm 
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[0043] 3 . arn? N;{fXttfFtt : UiT^ h^'Xft 

:a»6<J{={i, mtfil 5mm. fi|*i2 5mm. Jf 

$*^3mm<^lE:^(4:ffmT'. ^ffi&#^#4 0 0 

<;)x ^ ij - /^i-y N"- (c i -5 T mmtaJi L ^cIS^)^ ^ ffl V ^ 
I., LT, §«*i2 5 0 c ccOg^KSH^lC, mtm 

m>^t$^m (^m-.mi 0mm. m5mm^ m^o. 1 

mm, liEJK: 99. 9%lXt) tO. 5 c c C7)$$7K ^ V ^ 
Sr. J I S : Z8 7 2 Ucffi^$n/ifel.2tsi:BS^-ri. 



A : NS9 . 0 
B : 9. 0>NS8. 0 
C : 8. 0>N^6. 8 
D : 6. 8>N^5. 0 
E : 5. 0>N 

#*fiWSO (Wft%) 2:S'JjiS!JgLf^iC^. HM*^'8 

[0044 ] 
[1^2] 

VLIOOOfak/Biii) I AikKmUik 



[0045] -t^xh-h. ^wmmmmx'hhWim<,i 



(III) (cst-i.ffliotar'^h^'xtttcgii-cfc 
0 . ftfi:^ ( 1 1 1) i,zmhm\t (ID tca-r-sfflj: 

[ 0 04 6 1 at. *l%HS<0||figfi^&*L7t*^, 
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[01 ] ^^(rmm^Tyuxm(m^imcomm 



■0. 05, 

y' B=a+0. Oli 
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